Antagonistic interaction of laryngeal and central chemoreceptor respiratory reflexes.
Stimulation of laryngeal afferent fibers evokes a profound reflex inhibition of central respiratory drive. The interaction of this airway reflex with chemoreceptive ventilatory control mechanisms is poorly understood. The present study was undertaken to determine whether there is significant interaction between the effects of central chemoreceptor and laryngeal afferent stimulation on central inspiratory activity and, if so, to also determine the nature of the interaction. The effect of electrical stimulation of the superior laryngeal nerve (SLN) on the timing and intensity of central inspiratory activity was determined from the rectified and filtered phrenic neurogram in 10 dogs. Each dogs was decerebrated, artificially ventilated, vagotomized, and had the carotid bodies denervated. In each case, stimulation of the right SLN at 3 and 10 Hz caused a frequency-dependent slowing or arrest of central inspiratory activity. Increases in arterial PCO2 (PaCO2) attenuated the absolute level of inhibition of central inspiratory activity recorded during both SLN stimulation and control periods. Tp clarify the nature of the interaction between chemoreceptor and laryngeal afferent stimulation, the relationship between PaCO2 and central inspiratory activity was investigated during stimulation of the SLN at 0, 3, and 10 Hz. Control central inspiratory activity increased as a sigmoidal function of PaCO2. This sigmoidal relationship was greatly depressed during SLN stimulation but did not appear to be shifted along the PaCO2 axis. The results of this study therefore suggest that the interaction between central chemoreceptor and laryngeal afferent stimulation is multiplicative: the inhibition of the central inspiratory activity is mediated by an attenuation and not a resetting of central chemoreflexes.